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Awl. TEST S3T. 


AMCH ICL, MISC. LION TESTING iO _OESR TION. 


CONTENTS ., 
Section £858 
1 Introduction i 
2 Description of Circuits 2 
3 Adjustments 4 
= Operation ~ for checking 


unite individually 


Ww 


Use of test set for avickly 
checking; overwll -erformence 9 


JUravings 


eo 


2 


Circuit Diagram, Dg. No. C2083 
Circuit Code for 02083 
Figure 1 - Dwg. No. P2546 


toe DEOL SET. 


FRCWICAL DESCALTILOS TESTICG ,.J5 DTGRATT ON. 


€ TiTROWUCTION. 


It was desired to produce we unit with which to 
check the overall performance of the A.''. equipment. 
Further, the test unit in conjunction with an atten- 
uvator «nd nmonitorin,, dinole is cazeble of providing 
comparative measurements of the yerformance of each 
unit incesendently. 


The units recuirin:, checkin, znd the equipment 
required are: 3 










___ usta ~~ “["""SRopenty "| eure Re iuiaep 
Transmitter Power Output Attenuator 
Peak voltmeter 
Array. Transmitting Transmitter 
; Efficiency Monitoring dizole 
Peak voltmeter 
T-R Switch Transmittins Transmitter - 
Efficiency monitoring dipole 
Peak voltmeter 
Suppression -| Peak voltmeter 
Receiving Transmitter-array-~ 
Efficiency and | receiver. : 
Leionisation Monitoring dipole 
Tine and pulse generator, 
Receiver Gain Output meter 
Paralysis Transmitter-arrey= 
! time base 
Sensitivity i sicnal 
bas Generator — 
Bandwidth sulse generator 
Time Base ‘Calibration. Reliable‘ fixed echoes 


“or indewendently, a 
unit producing arti- 
ficial sijnals a know 
distance apart. 





ee oe ———- 


Equipment already in existence: 





Attenuator 
Diode peak voltmeter 


| The test set embodies: A. 
A signal fenerator operating on 0.7, or pulse, 
whose output is preset and may be made any desired ‘ 


* 


(RD20/42) we . rare 


=2= 


1 “volt 


am lituce vetieen 10 /and 1fAivolt. The pulses are 
derived by modulating the grid and the modulator pro- 
duces pulses snaced. by tine intervals co> sespondi::;; 
to 10 miles range. “Te modulator is syuchrouise:. to 
the tive bece of the ...7. ecuipment by a2 scuare vave 
cignal odtained fom the timin. circuit. A neak 
voltmeter of suitable runzes is also provided to give ~ 
comparative voltage readin.5. : 


we Thus the test vnit in conjunction mith the atten- 
“uetéor and dipole is capable of »erforming-cheeks on the 
.~ oerformance of each item listed above. 


¥ 


_. Tee eivovit is shova in ing. 0.2083. 


2.1 Signal Generator. 

sae VS is a-955 ccorn triodé arranged as a Hertley 
oscillator, <The tuning system is e zair of lechers 
tunec by a 6 lit stutor condenser C37 to cover a range 
of 180 ~ 210 -:Mc/sec. The plate of V9 is shunt fed 
through L13y a-¢.wave 200 Mc/sec. choke and covusled by 
043 a 50 oF condenser to the oscillatory system. : The 
grid ie coumled by C47, a 10/j4f condenser, to the line 
which togéther with R65 provides the bias for the tube. 
A further connection is teken from the grid down the 
lecher tube and decoupzled. . This lead is brought to 
S$-C-2 where it is either cxurthed or connected to the 
cathode of V7 through C49. The cathode is cercfully 
dccouyled end brou;ht out to &-C-1, which is gen:ed 
vith 6-C-2. Then the grid is.carthed, so also is ‘the 
cathode, anc: the oscilletor overates on C.7, In the 
mid position of S-C the cathode is viasscd vith R46, a 
20,000.ohm resistance bypesscd with 033s 100 Af clcetro- 
lytic condenser, Under these conditions no oscillations 
will occur. ~..I5.the third nosition, the srid is connected 
to the out.ut frow the modulator section which is in the 

-» form of zositive ulses. Thus the oscillator produces 

R-F pulses phosc:duration is detormincd by the modulator. 


« .The plete fcoed is obtaincd from a potentiometer 
R19, the moving érm of which is by-passed, R1S providcs 
an adjustment of the amplitudc of the oscillations, 
The switch: 6-C-3 is arranged so thct when the signal 
generator is: oyerating on CC... slishtly higher voltage 

is applied to the slate. This has tccn done so that 
only a-small:adjustwent of R19 is ncocssary, when switch- 
ing from C.'i. to pulse, in ordor to obtain the sume ampli- 
tude ofoscillations. . ony 


i. «i. Thé-plate of V8, and E..50 ccorn diodc, is ta:j;cd on 

c to the 2echcrs, its cathode is cecou.led end the load . 

, R49, 5 mezohrs, ‘by- assed with C34, @:.1 Af condenser, 

_., The peak voltays of the R-F oscillations is indicated by 
vl2 and the iotor M as shown dolow,. - ss s.eSh% 


The output from the oscillator is taken from a piston 
ettcnuator,. . 5 : , 

The mechanical construction of, end the filtcrin; of, 
leads from this section is very important.» T:c¢ lower — - 
limit of the signal from the attcnuato: is detormixed - 

pe by a lcatarc, 02 the cevelowien} model the lower limit 
,» £9: = - Mae ins 15 ohr: “cable As.of the zorder of. + fvolt. 
: 4 
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“aes -3- 
fodulat ¢ ion. 
V3T2 ig an oscillator of the tuned anode type. 


v4 is an amplifying stage whose purpose is to 
produce an approximately square wave output, The 
output from V4 is taken through low time constant 
circuit C17 R28, which differontiates the square fave T 
and produces a series of positive and negative pips. - 
These are applied to the grid of V5 through R29., . 
V5 is biassed by R30, which has a bleed current from 
H.T. through R31 flowing through it. Thus the tube 
V5 only conducts during portion of each positive pip 
from V4. The cutput at the plate of V5 is a series 
of negative pulses, v6 further amplifies slopes and 
reverses the polarity of the pulses. V7 is a cathode 
follower which provides a low impedance output; from 
the cathode of V7 positive pulses are obtained. ; 


“1 MWe pulses are required to modulate the grid of 
the ‘signal generator oscillator, It is required that | 
the slope of the front of the pulse should be fast. - 
enough to ensure that the build up of the R-F pulse 
from the signal generator is governed by the charac- 
teristics of the 955 acorn oscillator.:tube. . Theory 
indicates that this tube wili build up-from 10-9-. 100 
volts in about 2 sec. . This figure, however, seems 
optimistic. . 5 The slope of the modulator pulse 
front must be such that the time for the grid voltage 
to‘risé from.cut.cff bias to that where oscillations 
can-occur:: is short, c.f. 1 psec. This, indicates 


. 
* 


slopes of the order of 50 volts per sec. A‘slope 
of avout 100 volt per Asec. has been obtained on the 
development model. be poke ‘sat 


a ote « s 2:0: fs tek a 
-Iteis desired that the pulses. should be ‘gynénroi °: 
ised’with the. time base-so that the pulses always") 7"~ 
occur in the-same position on the C.R.O, s¢reen, *.'°= " 
This. is done--by means of V1 and V2. ‘fo the grid. of “! * 

Vl is applied a synchronising signal in the formof. . 
square wave, the positive slope of which oceurs at... - 
the same time as tne time base commences its sweep.: -<.°- 
The output from Vl is a square wave which is applicd ae 


.to :the grid of V2 and renders this valve non-conduating. 


during the.time--base sweep, and conducting during the... 
other half period of the synchronising sqare waves. ~~” 


Pee 


ebesie 


_ The valve. V2 serves-two purposess os .5 


(1) When conducting it acts:as a low impedantes! 
across the tuned anode circuit of V3}.°°'It-" 
thus prevents oscillations occuring under 


these conditions. Sagat Sas 
@ ©= E _* rn tert - 


through the tuned winding of T2y**"" =~ Pens 


\ 
. 


(2) When conducting it draws its. anode ourrent 


Ks When V2 is cut off, the shunting impedance is” 
suddenly removed, and the tuned circuit is shock 
excited. |The degree of ghee ees ep determined: by 
the anode current of V2 when conducting. ** ‘Oscillations 
are maintained by V3. The peak oscillatory ‘energy 

in the oscillatory system in the steady state is deter- 


‘mined by the value of R16 R17 which provides bias and 
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negative feedback, The initial oscillatory 
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* 
sem 


energy in the shock excited train is determined by the 
value of the current draun by V2 when conducting, 1.@. 
by R15. R15 my be so chosen that arter the first 

half cycle the amplitude of oscillation remains constant, 


If it-were not for the shock excitation, the oscil- 
latory circuit would take many cyoles to build up to a 
steady amplitude, during which time the oalibration would 
be very unreliable. . 


In order that the interval between pulses should 
oorrespond to a range of 10 riles the frequency of the 
oscillator V3T2 must be adjusted to 9.315 Kce/sec. As 
no check on the frequency is previded, it is necessary 
that the stability of this ossitlator should be reliable 
to 1 part in 1000, The trazsizrmer T2 is wound on a 
magnetite ogre and the tuning 0) cf tne order of 2000 
Apt ae a be sufficientiy lusz+ te ewamp effects due to 

é@-vValve. 


2.3 Diode Voltmeter. 


VlO is an EA50 acorn diode, meurted in a shielded 
box behind the front panel. Tl.s phate lead is very short 
and connected to the back of a wonszentvie connector on 
the front panel, R45 is a 75 o%m uen~i:iductive resistor 
which terminates the cable connacted to tke cormnector, 

The cathode is.by-passed with 100 ~zuf for R-F, and with 
a .1 mf condenser L16 is a decoupling choke. ~The load 
is R48 R47 R60. R48 is a 750,000 ohm resistor so that 
the voltage across the load should be almost the peak 
‘voltage of R-F pulses appliicd to the plate of V10. 


When S-B-3 is.in the zight zand position a portion - 
of the voltage across the i0ad cr V1O is applied to the 
grid of V12,. ' ‘ 


V12 is a 6J7G ocnmected 22 1 trisde, the plate tied 
to point on the H.T, bleed about 60 volts positive. 
The ‘load; R51 20,000 chms, is in the cathode circuit, 
and R50 is inserted for the purpose of metering the tube 

current, -R52 is a resistor inserted between H.T. and 
cathode to reduce the standing current, and also to pro- 
duce a degree of independence of meter reading on the 
H.T. voltage variations. Tne value of R52 is such that 
ee where m is the amplification factor of the 
RUDE. 


The meter has a full scale reading of 1 m., and full 
seale deflection corres,onds to about 22 volts. The 
standing current is about _3. ma. 

.- 10 


When S-B 1-2-3- is in the right hand position the 
whole unit operates as a peak voltmeter only, H.T. supply 
to all the other tubes is removed. 


ADJUSTMENTS . 
3.1 Laboratory Adjustments. 


(a) Frequency of calibrat: on caciliator must be adjusted 
by moans of the ccndenser 0) te be 9.32 Ke/sco. 
+ 0.01 Ko/sec. : 
The syitch S-A 1-2 in position TEST earths the 
grid of Vl and puts a iazgo dies om the cathode 
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of V2, Under these circumstances the oscillator V372 
oscillates continuously, and the frecuency may be checked 
against a known freguency. 


(bo) A calibrator dial will be made for the oscillator 
tuning knob. The calibration will be fixed and the 
frequency of the oscillator at the mark on the dial 
corresponding to 200 lic/sec. will be adjusted to be 
200 No/sec. by moving a 5 Mf condenser along the 
lecher system. The calibration may then be checked 
at 180 Mc/sec. and 210 Mc/sec. 


& convenient means of performing this frequency 
adjustment and checking the calibration is to use a 
receiver tuned by a calibrated signal generator to 
200 Mc/sec. Then adjust the position of the fixed 
condenser on the lechers so that the test units signal 
generator produces 200 Mc/sec. with the dial in the 
required vosition, 


3.2 Field Adjustments, 


The attenuator setting is to be such that the 
signal into the receiver is such as will produce an 
output eaual to that »roduced by noise. The signal 
is injected into a dipole and the array connected 
direct to the receiver. 


Trocess 


Switches on test unit should be: Meter switch - 
V.T.V.: "V.T.V." switch - VOLTS IN; “Sig. Gen." 
switch - C,i7.; "Synch." switch - ON. 


Switch meter switch on the receiver to position DET. 
Adjust gain of receiver till noise alone reads .1 ma. 
above the standins current. 


Now switch "V.T.V." switch on test unit to SIG. GEi., 


and — “Carrier Set" potentiometer to make meter 
read .5. 


Tune the signal generator frequency to give maximum - 
receiver output. 


Adjust attenuator setting so that with same receiver 
gain as before the output as measured by the rceciver 
monitoring meter is .2 ma. above standing current. 


If this adjustment is made at installation with 
@ good receiver, the performance thereafter may be 


checked as in section 4,5 below. 


In the above it has been assumed that a dipole 
is available whose position is fixed in rclation to 
the array. If this is not practicable then the only 
other way to obtain information on each of the units 
in the equipment separately is to use a divole fixed 
in position, c.g. on the roof of the R.D.F. hut. . 
If this second procedure is adopted, then the array 
must always be turned to a point in a fixed direction 
at or nearly at the centre of the dipole when the 
tests are to be »crformed. 


- The limitation on the suitable ;osition of the 


dipole is that to ect a voitage induced in the dipole 


wir 


at ubout 50 volts for 10 KV tho tranemitter rover, it 
will be necesscry to heve tie diszole tic}1 up in the 
beam of the urrey, 

The unit vill be uscd in conjunction with tuo other 
units, namely the pouer ctticntusitor, and 2 monitovin~ Cinolc. 
The dipole my be atteche¢ to vhe array, other.ise it 
my be aivicd in sonc convenient position and theerray turncd 
to a specivicd position to do the tests, In ordcr to do 
coluplete tests on the cculpucat a. oscillosconc also is 
recuired to ive the transmiticr  »ulse lenth, Hovcver, 
if the reeciver and timc vase ann be »reved to be satis- 
fectory 2 Sufficicntl: rood cheek of the transmittcr yulse 
length is obteiscd by observaiion of the lenrith of strong 
cchocs from sm2ll objects. . 


4.1 Trunsnitter Pouer Output. 
Connect the output from the transniticr te the 

poucr 1ttenuctor, and the outyout from the ~ovcr cttcnuctor 

to the connector ladclledé VOLTSIN cn the front pincl of 

the test unit, 


Seiteh the syiteh marked "7.7.7." +o VOLTS It, and 
the acter svitch to »osition V.T.V. 


With the transmitter off the meter sill read the 
standing ourrent of the tubs V12. This shovld amount to 
about a4 Me. 

0 


The range of the voltmetcr tiith Sl open is aznroxin- 
ately 400 volts, assuming the potier ovtyout from the 
transmittcr is 10 K7, then the voltare across the 75 ohm 
terminating resistor shoule dc avout 120 volts. Thus 
the reading on the meter should be about 25, 


5 therc his beon ao Svocifivation of the poser out- 
put, it is not posstole tr indicate the voltmeter readin,:, 
but it shovld bc not less than .5, the peocedure will de 
vo make a note of the reading obtained and check it period- 

ically to sce that it docs net change suddonly. 


4.2 prey, Transmitting Mificicney. 


Connect the array Cirectly to the trausmiticr. 


Conacet the cable from the monitoring di>volo on the 
array to the connector marked VOLS IN on the tcst unit. 

. When the transmitter is oncrating a voltage vill be 
induced in the dipole wihich 7ill give, indircetly, a moasure 
of the powcr radiated from tho array. The dipole should 
be affixed to the reflector and in e position sinilar to 
that uscd for the Sh.D stations. In this »osition it is 
not fcasible to deduco the radiated powcr directly from a 
knovlodyo of the voltage induccd in the divolc, It is, 
however, possible by using a test dipole placed out on the 
axis of the beam to calculate the radiated power, This will 
bo donc on installation, and the reading om tho test unit 
noted, Thereafter this reading should be checked frecuently. 


The voltage induced in the dipole for 10 KW output from 
the transmitter is onpected to be about 50 volts, ‘The range 
of the V.T.V, vith the push svitch 81 dopresscd is 100 volts, 
providing a suitable scale eon sthich to chesk the reudings. 
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‘436 Loss th -R Sitch when Transmitting.’ “ 
Connect the T-R switch into. the circuit. 


Again measure the voltage induced into the 


. dipole when the transmitter is switched on. 


The power efficfency of the T-R switch when trans- 
mitting is the square of the ratio of voltages’ 
measured here and in the previous section.. 

The povier loss should not exceed 10% 


4.4 Suppression of Ground Pulse Reaching Receiver.’ . 


“Connect the receiver output of the T-R suitch 
to the connector marked VOLTS IN on the test unit.. ia 
.The voltage reaching the receiver should not exceed 


_ 27 volts, The 100 volt range of the V.T.V. provides: _ 


4. convenient means of checking this. 


4.5 Receiver. 





The required tests on the receiver are: . 


a) Gain ‘ 

b Paralysis : 
°C Sensitivity . ‘ 

. a) Bandwidth 


* fa) Gain may be checked simply by the hoise 
‘ _. | output from the receiver, asswaing that the 
“*’ signal/noise ratio is correct. © 


.This assumption is cheoked under section (c) 


‘(b) Paralysis may be checked by observing the 
noise amplitude, General paralysis is 
observable by noting the noise amplitude 
at a part of the sercen free from.strong .. 
echoea, The amplitude should remain. con- 
stant to, say, 10%, whether the transmitter 
is switched on or off. Local paralysis = . 
is observed by noting the amplitude of noise 
immediately after the fixed echoes following 
the ground pulse... If no paralysis occurs 
the’ noise amplitude shoyld reach constant 
height immediately the strong -signals cease. 
An interval for recovering after very strong 


Signals such as the ground pulse, of Bos 
miles, should be considered the maximum;.,... 
_ tolerable. .” we : s ase 
Note The above tests (a) and (b) may be performed, |, 
‘ without any oxternal test cquipment. In =| _ 
conjunction with tests (c) and (d) the com- ||; 
plete porformance of the receivor may be 
checked, » gues : ad eee ae 
(c) Sensitivity... The monitoring meter onthe 
ast recciver may be usod.to read the detector . 
ss current. This, in conjunction witha. _° 
C.W¥. signal gcncrator, provides the most 
accurate means of checking the signal/noise 
ratio of the receiver, i 


Yith no signal into the reeciver the gain 


i 


iis 


is sot so that thc noise outosut inercascs the diode cur- 

rent by some small amount, s«y .1 ma. above the standing 

current... Then with G.C.‘/, signal injectcd at the acrial 

the diode ourrent will increase further. The signal 

vhich is required to double the detector current is known 

for a reeciver of a given tye, so with the signal input . 

arranged to be this value, if the receiver under heat is 

satisfactory, tho signal input should double the noise 

current. .-. : paste ' ms & 
It is convenient to have a-sin;.le preset output from 

the test unit. Also for other reasons, (sec test of T-R 

sviteh deionisation time); it is desirable to obtain a 

signal to'the receiver by connecting the signal generator 

to the dipole and picking up the signal on the array. 

The method of injecting a signal into the receiver is to 

connect the output from the signal generator to the dipole, 

and the arr.y directly to the receiver. The, attenuation 

introduced between the output of the signal cenerator and 

the input of the receiver tiill remain constant, provided 

the test as in section 4,2 has indicated that the array 

efficiency is normal, ' 


As in seotion 3.2 the attenuator of the signal gcn~ 
erator has been set. Hence to check the receive sensi- 
tivitys 


Sitch receiver meter sviitch to DET. 
Switch test units meter svitch to V.T.V., "V.T.V." 
suitch to VOLTS IN, "Sig. Gen." switch to C.4. 
Connect the dizole to the "Sig. Gen. Output" of the 
test unit and the array direct to the receiver input. 
Adjust gain of receiver till the receiver meter reads 
el ahove standing value. 7} > . 
Suitch "V.T.V." switch on test unit to "Sig. Gen." 

. and edjust "Carrier Set" potentiometer to make the 
test unit's meter read .5. 


The. receiver meter should read .2 above standing 
current vien the frecuency of the test unit generator 
has been adjusted to. cive maximum receiver output. 


(4) ‘Band width. ‘Reduce: the receiver gain and connect ( 
the output from the signal generator direct to the 

receiver. The shave of the pulses, which is best 

observed on the expanded scale.of the time base, indicates 
the overall band width of the receiver and video circuit. 

It. is not feasible to make accurate measurements on the 

pulse shape. . In general, however, the pulse shave observed 
will approximate to thet shown in Fig. la.- This isa 

result of distortion in the circuits preceding the detector, 
which produce a fairly symmetrical pulse shape as in Fig. 1b, 
and.also.in the video circuits:where the distortion ‘is 
rather,.in the form of tuo:experimental ourves as in Fig. le. 
The ratio of the lengths between '10% ard 80% of maximum 
height should be,about 3:2 for a satisfactory shape. 


4.6 TR Siiitoh nisation Time and 


|, The maximwa receiving efficiency of the T-R switch 
may be checked by riecsuring the increase in the receiver 
detectér current above noise when the signal generator is 
connected to the monitoring dipole and the arrey connected, 
first directly to the receiver, and then throuzh the T-R 
stitch to the receiver. The reduction of the increase 


(RD20/42). 


(RD20/42) 


-9- 


in current in the second case should be only of the j 
order of 3%, i.e. there should be ractically no 
observable change if the T-R suitch is operating 
Satisfactorily. ; 


° eck the ionisation time of the 8 
in the T-R switch, connect the test unit as stave, 
and siitch the "Sig, Gen." suitch to PULSE, Observe 
thet the pulses on the sereen on contracted scale 
are of uniform amplitude and of about tuice the noise 
amplitude. Snitch on the transmitter. The tops 
af the pulses will be points on the deionisation 
curve, provided the array is turned *c a point where 
there are no fixed echoes, and the -sceiver does not 
paralyse. ‘ith new gaps the deicnisation time should 
be too short to produce an observable reduction of 
amplitude of the first pulse which occurs 10 miles 
after the ground pulse, As the gap deteriorates the 
deionisation time becomes larger. Provided the 
amplitude of the pulses has reached 4 mazimum within 
20 miles from the ground pulse, the gap could be 
considered satisfactory in this respect. 


4.7 Time Base Calibration 


The R-F pulses produced by the signal generator 
are spaced so that their distance apart is equivalent 
to 10 miles range. The output from the receiver when 
the signal cenerator is connected directly to the 
receiver is in the form of clean pulses, devoid of 
noise, The time base may be celibrated from these 
pulses, 


Adjust the balance of the amplifier, then set 
the range potentiometer on the mark 10, Adjust the 
“Adj. Zero Exp." control to bring the beginning of 
the first pulse under the cross wire, Then check 
the calibration at each Succeeding 10 mile interval, 


5. USE oF TEST SET FOR QUICKLY CHECKING OVERALL 
PERFORMANCE. : 


. In section 3 has been set out the tests on cach 
unit of the equipment, To perform the test set out 
in the detail given there would be required more for 
localising a fault than for obtaining a running check 
on the performance of the station. ‘ 


The method of using the test set as an overall 
check on performance should be to have it in the hut 
with a lead from the monitoring dipole available. 


Test 1 Attach dipole to "Volts In" connector on test 
unit, Switch "V.T.V." switch to VOLTS IN 
and observe the moter reading. The reading 
will be a measure of the power yadiatéed . 

An observation of this reading at installation 
of the station indicates what it should be 

for normal transmitter power, T-R switch 
efficiency, and array gain. 


Test 2 Attach dipole to "Sig. Gen. Output" Syitch 
off transmitter, Adjust recoiver ge@in till 
the metor, hon roading detector current, 
reads ,1l, 


«19 


Suitch "V.T.V." syitch to SIG. GEE; and adjus+ 
"Carricr Sct" potentiometer until the meter cn 

the test unit reads .5, 

The recciver meter should read .2 when the ecnerator 
frequency is tuned to Give maximum output. - 

NE. The setting of the attenuator to produce this 
result with a satisfactory receiver till be done at. 
installation, a.” 

(The calibration of tho signal generator's frequency 
control vill previde a check on the frequency at which 
the station is Operating provided the receiver is tuned 
to the transmitter frequency), , 


Zest 3. Suitch "Sig. Gen." switch te pulse. Inorease 

. +, §2in of. the resciver and observe the pattern 
on the screen, This should consist of a 
Serics of pulses whose umplitude is double - 

- . that of the average noise amplitude, 

Suitch on transmitter, With the array . 
pointing to a point: where there are very fev 
fixed cohoes, the pattern should remain as 
above, eye 5 yo es 
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ASD 2023. 


AMENDWENT No.l. 


The chapter entitled "Bridge Type Switching Motor" 
is to be added to ASD 2023 immediately following the chapter 
entitled "Signal Generator." Five pages - Eleven diagrams. 


- 


“LES a No . 2 + 


The chapter entitled "AW Test Set" is to be added 
to ASD 2023 immediately following Amendment No.1. 
Six pages - Three diagrams. 


Ali No 


Draving CXS53 Fig.1B is to be included in ASD 2023 
immediately following the circuit diagram CXS53 Fig.1A in 
the chapter entitled "Monitoriig Cathode Ray Oscillograph." 


3 TT No.4 


* The present title page for ASD 2023 is to be 
replaced by the new page corrected for Amendments 1 and 2. 
The discarded title page is to be destroyed by fire. 
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This sheet is to be inoluded in ASD 2023 
immediately following Amendment No. 2. 


. % 


¢ 


